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This investigation used: a donvehidnce"sample Of ;
 
orthopaedic patients to examine first> : tiie relationship ,
 
between the initial stage ;df change in .the; Transthedretical;
 
Model and exercise compliance at three and six months after
 
discharge from physical therapy, self-efficacy measures.
 
Secondly, this study will see if there are relationships
 
between demographic or psychosocial behaviors and
 
compliance. The study was comprised of 46 patients, 27 male
 
and 19 female. Individuals were chosen from 3 different
 
physical therapy clinics and were followed over a 6 month
 
period.
 
Patients were classified into stages of change based on
 
an instrument used by Marcus, 1992. These stages of change
 
are based on the work of Prochaska and DiClemente who used
 
similar measures with the cessation of smoking. The
 
patients in my study were contacted at 3 months and 5 months
 
after discharge from physical therapy, to measure their
 
exercise compliance behavior. They were asked to rate
 
themselves according to one of five stages of change in the .
 
Transtheoretical Mbdel. This model states that change
 
develops over time and through stages. Each stage is a
 
learning curve that leads to the next stage of change. The
 
stages included are, precontemplation, contemplation,
 
■ ■ .■ ■ iii- ■ V' , . ■ . -r ■^vvy- •: ■ ­
preparation, action, and maintenance.
 
A positive correlation was observed between exercise
 
compliance and if a patient liad surgery, and also between
 
compliance and the number of treatments given. In treatment
 
sessions it was stressed to the patient that to be able to
 
overcome possible barriers to exercise like, pain, being too
 
tired, not enough time, and be able to exercise alone.
 
It is necessary to minimize perceived difficulties in
 
exercise behavior to ensure compliance. If a patient is
 
motivated and has an adequate number of treatments to learn
 
effective exercise strategies, they will increase their
 
compliance behavior. Future studies of exercise compliance
 
.should explore differing strategies to improve compliance
 
and measure the degree to which compliance is achieved.
 
, IV
 
ACKNOWLEDGMENTS
 
Thanks to Kim Clark for his guidance and instruction over
 
the past few years. Your encouragement and understanding
 
has made me keep my focus. I hope that I can be of help and
 
share with others what I have learned from you.
 
■DEDICATION : : ; 
I would like to thank my family for putting up with 
many.long nights, writing papers,; studying, and sometimes 
making you more miserable than myself. 
I thank my wife very much for^ support and love 
through this crazy idea of getting ftiis degree at this time 
in our lives. Hopefully, this means you can have your 
bedroom back in order, but don't count on it too much. 
Ryan, I tried to ask myself questions and look at 
things like you would. Your inquiring mind and insighful 
questions into most things helped me greatly. But a 
question I could not quite answer was; Why am I doing this? 
Daniel, always do your best we all know you can, now 
just do it. ; We will always be there for you in any thing 
you try. V ■ ■ .■"' ■■ ■ ;V' 
Kristin, It will never be worth missing tucking you in 
bed at night, reading you stories, or listening to your 
tapes. I love you very much and thank you always for your 
morning smiles. 
I dedicate this work and all to follow, to my family. 
TABLE OF CONTENTS
 
ABSTRACT . . . . . . . . . . . . . . . . iii
 
ACKNOWLEDGEMENTS . . v
 
LIST OF TABLES . . . . . . . . . . . . . viii
 
CHAPTER ONE
 
Introduction . . . . . . . . . . . . . 1
 
CHAPTER TWO
 
Literature Review . . . . . 6
 
Therapeutic Exercise . . 6
 
Compliance In Physical Therapy . . . . . . 9
 
Transtheoretical Model . . . . . . . . . 12
 
Transtheoretical Model And Health Behavior . . 15
 
Summary 21
 
CHAPTER THREE
 
Research Method 23
 
Subjects And Setting. 23
 
Data Collection . . . . . . . . . . . 24
 
Instruments . . . . . . . . . . . . 24
 
Stage Of Change Questions . 25
 
Self-Efficacy Instrument . . . . . . . . 25
 
Follow Up . . . . . 26
 
Statistics . . . . . . . . . . . . . 27
 
Stages Of Change Measure . . . . . . . . 28
 
VI
 
CHAPTER FOUR 
Results . . . . . . . . . . . . . . . 30 
Descriptive Results . . . . . . . . . . 30 
Compliance Measures . . . . . . . . . . 35 
Summary . . 42 
CHAPTER FIVE 
Discussion . . . . . . . . . . . . . . 43 
Implications Of Study . . . 48 
Future Study Of Compliance . . . . . . . 49 
APPENDIX A: Stages Of Change . . . . . . . . 50 
APPENDIX B: Self-Efficacy Items . . . . . . . 51 
APPENDIX C: Demographic Data . . 52 
REFERENCES CITED . . . . . . . . . . . . 53 
Vll
 
LIST OF TABLES
 
Table 1 Deraographic Characteristics Of 
Respondents „ . . . 30 
Table 2 Means And Standard Deviations For Number Of 
Treatments By:.Total Patients, Sex, 
And Surgery . . 1 • • • • • • • • 31 
Table 3 Frequency And Percent Of Self-efficacy 
And Ability To Exercise With Barriers . , . 33 
Table 4 Frequency And Percent Of Stages Of Change At 
Initial Evaluation, Three And Six Months Post 
Discharge From Physical Therapy . . . 36 
Table 5 Frequency And Percentage Of Compliance 
At Three, Six Months . . . . . 36 
Table 6 Crosstab For Surgery And Compliance 
At Three Months . ;. / . . 37 
Table 7 Chi-Square Test For Surgery At Three Months . 37 
Table 8 Crosstab For Surgery And Compliance 
At Six Months . . . . . . . 38 
Table 9 Chi-Square Test For Surgery At Six Months. ■ . 38 
Table 10 Crosstab For Initial Stage Of 
Transtheoretical Model And Compliance 
At Three Months . .'"v;, , i, ; .' ^ , 39 
Table 11 Chi-Square Test Initial Stage Of 
Transtheoretical Model And Compliancy 
At Three Months : . h . 1 1, , .1 40 
Table 12 Crosstab For Initial Stage Of 
Transtheoretical Model And Compliance 
At Six Months . , .' 7,. ■ V;'.*.':' ; • ' 40 
Table 13 Chi-Square Test Initial Stage of 
Transtheoretical Model And Compliance 
At Six Months . . . . . . . ■ 41 
vixi
 
Table 14 	Chi-Square Test For Exercise Compliance
 
At Three And Six Months For; Self-Efficacy,
 
Exercise When: Tired, No Time, By Self,
 
In Pain, In Bad Mood . . • • • • •
 
IX
 
CHAPTER ONE
 
Introduction
 
It is the role of the health delivery system to
 
enhance the health status of its patients. One way of
 
increasing this health status is by regular exercise. It
 
has been shown that regular physical activity can increase
 
patient life expectancy (Paffenberger, 1986). Americans do
 
not engage in regular physical activity; to the contrary,
 
only twenty-two percent of American adults engage in light
 
to moderate exercise. Twenty-five percent state that they
 
do not have leisure time activity. Therefore, it is the
 
goal of Healthy People 2000 to "Increase moderate daily
 
physical activity to at least thirty percent of people."
 
(Healthy People 2000, 1992).
 
Achieving the goals of prescribed exercise routines
 
will increase the quality of life of our patients and can be
 
accomplished through enhancing patient compliance. In a
 
physical therapy setting, the giving of home exercise
 
programs is an established protocol by physical therapists.
 
It is the physical therapist's goal to motivate his/her
 
client sufficiently to maintain compliance, by continuing
 
exercise programs at home. The physical therapist may have
 
an expertise in exercise programs, but they do not seem to
 
have the necessary strategies to empower his/her clients to
 
pursue their exettise prpgranis after leaving the clinical
 
settihgi Physical therapists seem to be good at providing
 
information to their patients about their illness, and are
 
also good at giving exercise programs to their patientsi
 
However, therapists lack expertise in giving information and
 
strategies to make the clients compliant (Gahimer,1996).
 
Webster's Ninth New Collegiate Dictionary defines
 
compliance as: "conformity in fulfilling official ;
 
requirements" (Webster, 269) Although this definition
 
concerns compliance, other definitions used by researchers
 
are different and therefore needs to be clearly defined from
 
the outset of the investigation. Compliance studies done in
 
1982 concerning post myocardial infarction patients noted
 
that many studies did not even give a direct definition of
 
the way compliance was used (Oldridge, 1982). Since that
 
time, researchers have defined compliance in their studies.
 
However, when comparing research about compliance, one has
 
to be careful of the data extrapolated, because a dropout in
 
one study might be considered a complier in another
 
(Dishman, 1986).
 
Compliance had not been extensively researched until
 
the 1970's• In the beginning of compliance research,
 
research was in cardiac rehabilitation. Since then research
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has attempted 4:,o identify externai and internal determinants
 
of compliers and non-compliers by various behaviors and by
 
using various health models: smoking cessation
 
(Lichtenstein, 1982), dietary management (Cummings, 1982),
 
breast cancer screening (Lerman, 1988), and exercise
 
behavior (Marcus, 1993) Methods for improving compliance
 
have been reported; however, no specific theory of
 
compliance exists for physical therapy exercise programs.
 
Only one physical therapy study has described physical
 
therapy compliance. Slujis, contends that compliance must
 
be divided into short term compliance and long term
 
compliance. These two terms must be achieved using
 
different theoretical and behavioral approaches (Slujis,
 
1991).
 
Exercise compliance can also be measured in specific
 
frequency, duration and intensity. One study might say that
 
compliance was defined as three times per week another might
 
be on a five day a week basis. Therefore, duration of
 
exercise might be defined as twenty to thirty minutes
 
duration with a defined intensity, or other's may not be
 
specific as to the duration or intensity. Subjects might be
 
given specific orders to perform a specific set of exercises
 
to achieve a specific set of goals. However, after a given
 
period of time, subjects might possibly achieve those goals
 
while not adhering to the specific instruction at all.
 
Therefore, even though patients had achieved therapeutic
 
goals, they would be considered non-compliant.
 
Using behavioral models different correlates and
 
predictors of exercise compliance have been proposed. The
 
Health Belief Model "predicts that persons who adhere to
 
preventive practices are those who believe that they are
 
susceptible to the disease, that the disease is serious,
 
that the recommended actions are effective, and that the
 
benefits outweigh any costs involved" (Rimer, 1991).
 
Therefore, it is imperative that specific instructions be
 
given to a patient about his/her illness. This knowledge
 
gained by the client can help them become successful in
 
his/her exercise programs.
 
Self-efficacy theory predicts that as an individual
 
becomes more knowledgeable about his/her self, the more this
 
knowledge will influence his/her future behavior (Bandura,
 
1977). Bandura has also stated that self-efficacy is
 
capable of influencing health related behavior, including
 
exercise. Knowledge is again proposed by Bandura as the key
 
to success in compliance behaviors (Bandura, 1991).
 
Bandura's research showed that as a person learned more
 
about frequency, intensity, and the importance of exercise
 
the more compliant they were.
 
This study will use the Transtheoretical Model of
 
Prochaska and DiClemente to measure relationships of
 
exercise compliance. This model states that change develops
 
over time and through stages. Each stage is a learning
 
curve that leads to the next stage of change. With the use
 
of this model, the following research questions will be ;
 
addressed:
 
1. 	 What is the relationship between the initial stage
 
of change in the Transtheoretical Model and
 
exercise compliance at three and six months after
 
discharge from physical therapy?
 
2. 	 Are there relationships between demographic or
 
psychosocial behaviors and compliance?
 
CHAPTER TWO : , ;
 
Literature Review ^ . , .v
 
This literature review has three'seetions: (1) Review
 
of articles and the history of therapeutic exercise as it ,
 
pertains to physical therapy and rehabilitation; (2) review
 
of the Transtheoretical model and its relationship to
 
exercise behavior and (3) review of the only article in
 
physical therapy compliance research. The Transtheoretical
 
Model is described because of its use in compliance
 
research. The compliance articles are expanded to analyze
 
what is known about the predictors of exercise compliance in
 
healthy individuals as well as in those people who are
 
involved in physical therapy. The reason for this expansion
 
is due to the fact that limited research has been done for
 
compliance in physical therapy exercise programs.
 
Therapeutic Exercise
 
The concept of therapeutic exercise was greatly
 
enhanced by an army physician named Thomas DeLorme (1945).
 
DeLorme noted that, after knee surgery, the wasting of the
 
quadriceps muscle could be restored by increasing resistance
 
exercise to the muscle. He coined the phrase "Progressive
 
Resistance Exercise" or "P.R.E." (DeLorme, 1945). Up to
 
that time, the treatment of choice following surgery was
 
rest (Leithauer, 1946). It was not until the 1970's when
 
the use of psychology was introduced in the rehabilitation
 
setting, by Fordyce and Fowler(Fordyce, 1973), They
 
postulated that if patients were given positive
 
reinforcement for a job well done, they would be more
 
inclined to be motivated and continue their work at home.
 
Therapeutic exercise is a tool of physical therapy and
 
an adjunct to a patient's rehabilitation program. It has
 
been used in the treatment of strokes (Knott, 1965), low
 
back pain (Kendall, 1965), scoliosis (Collis, 1969), and
 
other orthopaedic, neuromuscular, and cardiac conditions
 
(Licht, 1985). With the use of therapeutic exercise,
 
patients are encouraged to reach their maximum potential in
 
strength, range of motion, and functional ability.
 
Individual body systems react and develop in response
 
to the forces and stresses placed upon them. Gravity is a
 
constant force that affects the neuromuscular,
 
musculoskeletal, and circulatory systems. Normal muscular
 
contractions also place a normal stress on bones and affects
 
their shape and density (Bassett, 1971).
 
The absence of normal stresses on the body systems can
 
. lead to deformity and injury. For example, osteoporosis can
 
develop in the absence of weight bearing on the extremities
 
or with prolonged bed rest (Browse, 1965). Prolonged
 
 inactivity will also lead to decreased efficiency of the t
 
respiratory and circulatory systems (Vallbona, 1982).
 
Therefore, therapeutic exereise plaGes stresses oh and
 
forces on the body in a pdsitive, progressive manner to
 
•improve the overall function of the individual and to meet
 
the demands of daily living.
 
Based upon clinical competencies adopted by the
 
American Board of Physical Therapy Specialties (ABPTS),
 
physical therapists should be able to educate their patients
 
(American Board of Physical Therapy Specialties, 1987). A
 
matrix was developed by the ABPTS and begins with the
 
evaluation of a patient. After the clinical evaluation,
 
data is interpreted and used to develop a therapeutic
 
program. The programs developed by the physical therapist
 
should include goals to guide the therapist, therapeutic
 
exercise specific to the condition of the patient, and the
 
administering of special programs. Special programs are
 
usually the home program designed for the patient, once the
 
patient is discharged from physical therapy.
 
Compliance in home programs is difficult to control.
 
When home programs are developed they, need to involve many
 
different strategies to develop compliance behavior. One
 
such strategy is to involve the family and to have them
 
, assist in reinforcing the home program. Next, written
 
instructions indicating frequency, duration, number of
 
repetitions, and intensity needs to be developed and given
 
to the patient at discharge. To write these instructions at
 
the discharge of the patient is unrealistic and must be an
 
extension of instruction already given. Scheduling re­
evaluations or phoning the patient at timed intervals to
 
remind and to revise instructions can also be done.
 
Cost effective delivery systems are now being sought as
 
an alternative to clinically supervised therapies. In a
 
study involving arthritis patients (n=214), a twelve week
 
exercise program and three follow-up phone calls resulted in
 
the reduction of activity induced pain, and in the
 
improvement of physical capacity (Stenstrom, 1997).
 
Compliance In Physical Therapy
 
The earliest paper about compliance in physical therapy
 
was written in 1991 by Emmy Slujis of the Netherlands
 
(Slujis, 1991). The contention of this paper was that
 
compliance must be divided into two theoretical parts.
 
First, there is the concept of short term compliance. Then
 
she defines short term compliance in physical therapy as
 
performing the regime of physical therapy during the
 
treatment period. Long term compliance is compliance with a
 
treatment protocol after physical therapy has ceased.
 
A behavioral approach should be used in the treatment
 
period to affect compliance. While patients are being
 
treated, they can be stimulated to participate in their own 
program. This stimulation or feedback is given to the 
person by personal instruction. Then they are instructed of 
the "whys and hows" of the exercise program and rewarded 
with positive feedback when they have learned their exercise 
skills. ■ 
As a result, long term compliance is achieved by
 
increasing the self-efficacy of a person. If patients could
 
understand and accept what they must do to elicit change,
 
then they were more likely to comply with their exercise
 
program in the future. Therefore, those people who are in a
 
treatment program must be motivated to participate in their
 
regularly scheduled appointments. However, after patients
 
have left formal physical therapy they must understand the
 
consequences of their actions or inactions in order to
 
comply.
 
Correlates of different health behaviors have been
 
investigated. Correlates of exercise, pertaining to
 
physical therapy, have been investigated by Slujis (Slujis,
 
1993). A random sample of three hundred physical therapists
 
in the Netherlands were chosen for the research. They were
 
required to make audio tapes of their patient evaluations
 
and treatments. Patients were then required to answer
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questionnaires pertaining to their eyaluatipn hnd treatment.
 
The patients mailed the questionnaires directly to the
 
researchers and knew their own therapist would not see the
 
results of the questionnaire. A total of 1,837 recordings
 
were made and 1,681 questionnaires were returned by patients
 
who had been interviewed.
 
Patients were divided into different diagnostic groups.
 
The groups included, orthopaedic, neurologic, medical or
 
systemic diseases. The patients in these different
 
diagnostic groups were then asked to rate their degree of
 
pain caused by their illness, on a scale from one (not
 
serious) to four (very serious). They were also asked about
 
their attitudes to exercising. These were self-efficacy
 
questions directed to see if they would exercise depending
 
on different barriers that they might encounter.
 
An interesting correlate also studied was the patient's
 
relationship with the therapist. They were asked to rate
 
the degree in which the therapist had "concern for pain, and
 
positive feedback from the therapist." If the therapist was
 
liked by their patient, the patient was more likely to be
 
compliant with their exercise programs (Slujis, 1993).
 
Statistical inferences were made about compliance and
 
non-compliance. First, the main factors leading to non­
compliance were perceived barriers the patients had. These
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barriers were: (1) the lack of positive feedback, (2)
 
perceived helplessness about their ability to exercise, (3)
 
exercising takes too much time, (4) I am too tired, and (5)
 
exercising provokes my pain. Indicators for compliance with
 
their exercise programs were found to have one link, and
 
that was positive feedback from the therapist.
 
A problem with the research by Slujis was that data was
 
collected as a self report. The researchers used broad
 
questions. These broad questions about compliance could not
 
be measured accurately nor could the veracity of their
 
answers be measured without a valid research instrument.
 
Transtheoretical Model
 
The Transtheoretical Model is a model that helps to
 
explain peoples experience as they attempt to change their
 
health behavior over time. This model has its roots in.
 
psychotherapy and has been formulated through more than
 
three hundred theories of psychotherapy (Prochaska, 1997).
 
As this model has evolved, pesearchers have used this
 
applied theory on different health behaviors. This model
 
has been used, but not limited to: contraceptive use
 
(Grimley, 1993), addictive behaviors (Prochaska, 1992),
 
smoking cessation (DiClemente, 1991), and HIV prevention
 
(Prochaska, 1994).
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The Transtheoretical Model suggests that individuals 
engaging in a new behavior move through five stages of 
change, and more recently a sixth stage has been discussed. 
The first stage,of change is precontemplation. This stage 
of change is defined as a time when people are not seriously 
thinking about changing their behavior during the next six 
months. "Many individuals in this stage are unaware or 
underaware of their problems" (Prochaska, 1992). People in 
high risk behaviors "avoid reading, talking, or thinking 
about their high risk behaviors" (Prochaska, 1997). ■ 
The second stage of change is contemplation. This
 
stage occurs when a person is seriously considering a change
 
in their health habits in the next six months but has not
 
made a commitment to that change. An example of this would
 
be a person who lives a sedentary lifestyle and knows this
 
behavior is not healthy but has not made a commitment to
 
start exercising. People at this level of change can remain
 
there for months and be reluctant to take the next step and
 
prepare for change (Prochaska, 1997).
 
Preparation is the third stage of change. Individuals
 
in this stage are "intending to take action within the next
 
month and have unsuccessfully taken action in the past year"
 
(Prochaska, 1992). In this stage people might have bought
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special clothes intending to start exercising or have begun
 
looking for help if they are involved in risky behavior.
 
This stage seems to be the stage where health related
 
programs should concentrate the most, in building successful
 
change in people.
 
Action is the fourth phase of the Transtheoretical
 
Model. . People are considered to be in this phase when they
 
are outwardly making changes in their behavior to overcome
 
their problems in the past six months. This change reflects
 
a consistent behavior pattern, is usually the most visible
 
of the behavior patterns, and receives the greatest
 
recognition (Prochaska, 1992). Different health behaviors
 
would require certain modifications in order to be
 
considered in the action phase. For instance, in diet
 
changes people have to change their caloric intake of fats
 
to less than thirty percent of the total calories consumed,
 
and this would be considered action. In exercise, the
 
action phase could be considered exercising three times per
 
week for twenty to thirty minutes aerobically (Prochaska,
 
1992). If a person continues with this pattern of behavior
 
for more than six months, they will then be considered to be
 
in the fifth stage or maintenance.
 
People in the maintenance stage are characterized as
 
people who are confident or who are considered to have a
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high level of self-efficacy. Self-efficacy is defined as an
 
individual who becdmes more knowledgeable about themselves,
 
and this knowledge will influence their future behavior.
 
Serf-efficacy is capable, of influencing health related
 
behavior, including exercise (Marcus, 1992r. In reaching
 
this stage of maintenance, the individual could have
 
returned to previous stages and then return back to this
 
final phase. ' ~
 
A sixth phase that has been proposed is the termination
 
phase. This phase is characterized in which "individuals
 
have zero temptation and 100% self-efficacy" (Prochaska,
 
1997). People in this stage will not be influenced by
 
barriers of not enough time, boredom, or lack of initiative
 
to pursue their new health behavior.
 
Transtheoretical Model And Health Behavior
 
The Transtheoretical model of change has focused on the
 
"modification of behavior and habit change, rather than on
 
the initiation of behavior habit acquisition" (Werch, 1997).
 
In this work by Werch, he wanted to match prevention
 
strategies of alcohol acquisition according to the stage a
 
youth found his/her selves in, at a middle school in
 
Jacksonville, Florida. He used the Transtheoretical Model
 
as a focus that the goal is prevention of alcohol use or to
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prevent the progression of alcohol from just a thought to
 
chronic use of alcohol.
 
Questionnaires were given to all sixth grade students,
 
(n=460). These questionnaires included: 1. "Media related
 
materials prevention strategy involving a physician endorsed
 
parent guardian letter providing key facts for parents to
 
read and discuss with their children about avoiding alcohol.
 
2. an interpersonal prevention strategy involving a brief
 
one-on-one health consultation provided by a nurse about how
 
and why the child should avoid alcohol. 3. an
 
environmental prevention strategy involving nine physicians
 
endorsed weekly family based prevention lessons including
 
facts and activities that parents and children work on
 
together to complete." This material was handed out to all
 
sixth grade students, and the response rate was seventy-two
 
percent (Ruggiero, 1997).
 
Questionnaires were reviewed, and stages of change
 
levels were established. Specific prevention strategies
 
were then implemented for the students according to the
 
stage they were in. The prevention strategy would take the
 
form of specific instructions by a parent, nurse, or a
 
letter to the parents. These specific instructions were
 
viewed to be better than a "one program fits all" strategy.
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Results from this pilot program showed that using
 
different interventidn strategies were best in ceasing
 
unwanted alcohol behaviors than by just handing out fliers
 
about the pitfalls of alcohol. This research was not
 
experimental in nature but rather an evaluation of a health
 
promotion program. It was conducted as a pilot program to
 
defer the use of alcohol in a sixth grade population.
 
Ruggiero et al. used the Transtheoretical Model as a
 
prevention of smoking program, for pregnant smokers
 
(Ruggiero, 1997). A pregnant smoker was identified in a
 
particular stage of change and then specific interventions,
 
for that specific person and stage were utilized. The
 
mediums used for the interventions included, multimedia
 
computer technology, education literature, and manuals.
 
These materials were made available through prenatal classes
 
for the "culturally diverse and economically disadvantaged
 
individuals" (Ruggiero, 1997). ,
 
The sample used in this study was n=42. It showed that
 
eighty-nine percent of the women surveyed would recommend
 
its use to other people. Eighty-five percent deemed the
 
information helpful and could lead them to stop smoking.
 
Results from this pilot program showed that using different
 
intervention strategies were best in ceasing unwanted
 
smoking behaviors, than just handing out fliers about the
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pitfalls of smoking.
 
Marcus & Simkin (1993) applied the Tfansthepretical
 
Model to study of exercise behavior and self-efficacy. The
 
authors developed scales to measure stages of change for
 
exercise and self-efficacy for exercise. One-thousand
 
sixty-three people participated in this study and completed
 
exercise questionnaires and demographic information. A
 
measure of stages of change based upon the work of Prochaska
 
and DiClemente in smoking was used and modified for exercise
 
compliance. This measure was used to classify the
 
individuals in a specific stage of change from
 
precontemplation to maintenance.
 
A second scale was used to measure whether or not
 
participants were confident in completing their exercise
 
program. An eleven point scale was used to rate each item.
 
The number one was at the bottom, meaning not very confident
 
and the number eleven was very confident in their ability to
 
complete their exercise program. It was shown in their
 
research that those who were in the precontemplation stage
 
were "significantly different from subjects in other stages"
 
(Marcus, 1993). Those people in the precontemplation stages
 
scored significantly lower on the self-efficacy scale than
 
those on any other level. This work supported the work of
 
DiClemente who also showed that those in precontemplation
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were low on the self-efficacy scale. At the time this study
 
was completed Marcus noted the need for another stage of
 
change. In the study by Marcus there were only four: 1.
 
Precontemplation 2. Contemplation 3. Action 4.
 
Maintenance. They noted that many participants were
 
clustered around the action and maintenance phase, and that
 
it would be helpful to add another stage to differentiate
 
the stages better. In the later works of Marcus and
 
Prochaska, this was done.
 
Marcus noted that seven percent of respondents could
 
not be put into a stage, because of the way questions were
 
asked. In the methods section of the thesis, it will be
 
mentioned how it was done to put the participants in a
 
specific groups using the Transtheoretical Model. For those
 
participants in the study it revealed the higher in the
 
process one was, the more self-efficacy he/she had. It was
 
suggested that future studies might focus on specific kinds
 
of interventions for the specific stages of change. Those
 
in the beginning phases of change would more likely benefit
 
from motivation than those in the latter stages of change.
 
Marcus et al. later in that year published another work
 
that dealt with how to intervene in a population to increase
 
the interest and adoption of exercise (Marcus, 1992).
 
Compliance strategies based upon stage specific work of
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Prochaska in smoking cessation programs were adopted in this
 
study. One-thousand one hundred-seventy-two people
 
participated in this study. The sample was randomly split
 
into halves for initial model development and testing.
 
"Specific aims were to develop scales to measure both
 
the stages and the processes of exercise Ipehhvior change and
 
to determine which processes jieople use when they are in
 
differeht stages of change" (Marcus, 1992). There are two
 
orders of influence people use when changing behaviors, they
 
are: 1. experiential 2. behavioral. Subjects in the various
 
stages use these processes in different ways. It was noted
 
that subjects in preparation stage use the behavioral
 
processes more than those in the precontemplation stage.
 
Subjects in the action phase use both the experimental
 
and behavioral processes. A limitation for this study was
 
that it was based on a cross-sectional sample of subjects
 
using self report information. However, the clinical
 
implication for this study, is that people can use at least
 
ten processes of change as they adopt exercise behavior. It
 
is hoped that specific interventions can move people through
 
quickly from one stage of exercise adoption to another.
 
Marcus and Simkin examined the concurrent validity of
 
the stages of exercise adoption instrument by comparing it
 
with the Seven Day Physical Activity Recall Questionnaire
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(Marcus, Simkin, 1993). A sample of two hundred and thirty-

five male and female employees of retail outlets
 
participated in this study. They were given questionnaires
 
to establish their stage of exercise physical
 
activity in the past seven days. The purpose of this study
 
was to foster future research into the areas of "meeting the
 
challenges of increasing exercise initiation and
 
maintenance" (Marcus, 1993).
 
The only significant demographic statistic was for
 
years of education. Those in the action and maintenance
 
stages on the average had one more-year of educatibn than
 
those in the precontemplation and contemplation stages. It
 
was expected prior to the study that those in the
 
action/maintenance stages would exercise at a moderate to
 
vigorous level, and this was affirmed in this study. Scores
 
on the self reporting physical activity report seemed to
 
differentiate individuals at various stages of exercise
 
behavior, and the stage instrument has concurrent validity
 
with the activity instrument.
 
Summary
 
Studies done in exercise compliance using the
 
Transtheoretical Model have been on the general population
 
and in exercise behavior. Patient compliance is an
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important concept to examine, because of future
 
repercussions it could have on the future life of the
 
individual.
 
Therefore, this research will build on previous
 
research and adds to the general knowledge of exercise
 
compliance specific to an orthopaedic population. This
 
research will be guided by the Transtheoretical Model and
 
variables that have been considered valid measures in
 
relation to patient compliance.
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fCHAP^
 
. \:Iles;earcfe"^Methodv;.' ':■; ■ ■ ■ ■ 
This study will determine the relatip'nghips of exercise 
compTiance using the Transtheoreticai Model. The 
Transtheoretical Model will be used as aj^^ instruinent to 
determine progress through the stages of change in 
individuals who have completed a physical therapy program 
and who were contacted at three and six, mdnths after 
discharge from physical therapy. 
Subjects And Setting 
Human subjects committee approval was obtained. 
Individuals who were being treated in three different 
physical therapy offices were chosen for this study. The 
population was a convenience sample comprised of patients 
with an orthopaedic diagnosis. The sample included patients 
who either had orthopaedic surgery or had an orthopaedic 
injury not requiring surgery. 
■ Participation in this study was completely voluntary. 
During their initial evaluation, patients, were asked if 
they would like to participate in this study and were 
informed they could withdraw from the study at any time. 
They were also informed that their participation would in no 
way influence the way they were treated. Subjects were 
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assured that they would remain anonymous and confidentiality
 
would be maintained.
 
Diagnoses were matched against that of the referring
 
physician. Only the diagnosis Of an orthopaedic surgepn was
 
used. If patients were referred by physicians other than
 
orthopaedic surgeons, they were excluded froiti the study.
 
Data Collection -1.
 
Three months after discharge from physical therapy and
 
again at six months, patients were contacted by phone and
 
interviewed. Demographic information such as, age, sex,
 
diagnosis, insurance used, surgery performed or not, and the
 
number of patient treatments, were identified through the
 
patient's chart. Educational information was obtained
 
during the phone interview.
 
Instruments
 
One phone interview was done using several instruments
 
in the survey. One instrument was used to ascertain the
 
stage of change a subject was in initially. This was
 
established in a face-to-face interview during the initial
 
evaluation, based upon their response to which they agreed
 
to the most. The measure was used and modified for exercise
 
research by Marcus. See (Appendix A). Then self-efficacy
 
items were also utilized in the questionnaire. This
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instrument was also used from the research of Marcus. See
 
Appendix B. The degree to which a person exercised was also
 
looked at. Although this was hard to determine, the degree
 
to which a person exercised was determined by the activity
 
itself or the perceived exertion by the subject.
 
Stage Of Change Questions
 
The instrument was based from the research of Marcus
 
(See Appendix A). Marcus had modified this instrument for
 
use in exercise behavior, which was from the work of
 
Prochaska who has used similar measures with the cessation
 
of smoking. A subject was asked to place his/her self into
 
a stage of change. A five point Likert scale was used, and
 
a subject was only placed in a specific stage if they
 
"strongly agreed" or "agreed" with the statement given.
 
Other researchers had used a yes/no format, but in using
 
this format, some people were not included in the study.
 
Self-Efficacy Instrument
 
This instrument was used to measure the subjects
 
ability to exercise under various conditions (See Appendix
 
B). This instrument was modified from the work of Marcus et
 
al. (Marcus, 1992). The instrument includes questions of
 
the patients ability to exercise under the following
 
conditions.
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 ■When -T am tired. 
When I am in a bad mood. 
When I: feel I do not have enough time. 
. . When I- am in:pain.;,i.: ­
When ;I am by myself. 
Another question that was listed was, "Dp you feel 
confident in your ability to exercise?" These self-efficacy 
items were all put on a Likert scale, from strongly agree to 
strongly disagree. . The subjects were asked to rate 
themselves on their ability to exercise in light of these 
It has been shown that the barriers mentioned above are 
ones in which a person would find it difficult to comply 
with an exercise program. During the time of treatment each 
patient was educated on self-efficacy problems. Then the 
specific self-efficacy item that a patient identified as a 
problem would be reviewed with them, and they would be 
taught specific strategies how to overcome these problems, 
to remain compliant. 
Follow Up 
The subjects were contacted at three months after their 
last physical therapy appointment and again six months after 
their last physical therapy appointment. They were asked to 
26 
rate themselves on the stages of change model at points in
 
time, from precontemplation to maintenance. The results
 
were recorded at the level to which they "strongly agreed"
 
or "agreed". This was put on a five point Likert scale from
 
"strongly agree" to "strongly disagree."
 
Statistics
 
The data was analyzed utilizing the Statistical Package
 
for the Social Sciences. Descriptive statistics used
 
frequency counts, percentages of demographic
 
characteristics, and for variables for compliance behavior,
 
at three and six months post discharge from physical
 
therapy.
 
Frequencies were used to describe actual compliance
 
with all the independent variables age, sex, surgery
 
performed or not, number of treatments, initial stage, three
 
month stage, six month stage, education, ability to
 
exercise, exercise if tired, exercise if no time, exercise
 
by myself, exercise with pain, and exercise if in bad mood,
 
and each of the dependent variables measure compliance at
 
the three and six month point after discharge from physical
 
therapy. Only those variables with statistical significance
 
were put into tables.
 
Chi-Square statistics were used to test statistical
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relationships of each variable correlating with the
 
dependent variablei vfhe level of"sidnifiGance for all
 
procedures was established at a .05% confidence level. :
 
There were' 52 patients:initially in the study; however,
 
only 46 remained through the end of the study. Six could
 
not be contacted, because they had moved and left no
 
forwarding phone number or address.
 
Self-efficacy for knowing what and how to do their home
 
exercise program were also calculated. Potential barriers
 
that could interfere with their home exercise programs were
 
also calculated. These were put on a Likert scale from 1
 
through 5. The categories within this scale were 1.
 
Strongly Agree 2. Agree 3. Undecided 4. Disagree 5.
 
Strongly disagree.
 
Known barriers to exercise were also calculated. They
 
were asked if they had the ability to exercise and if. 1.
 
They were too tired, 2. Not enough time, 3. They were by
 
themselves, 4. In pain, and/or 5. In bad mood. These
 
categories were also put on a Likert scale and measured on a
 
1 through 5 scale from "strongly agree to "strongly
 
disagree".
 
Stages of Change Measure
 
The stages of change model by Prochaska were also
 
measured for frequencies and percentages. The stages were
 
measured at three different points in time. The first
 
measurement was during the initial evaluation. The second
 
measurement was at the three month level, and the third
 
measurement was at the six month level post discharge from
 
physical therapy. Stages were identified as,
 
precontemplation, contemplation, preparation, action, and
 
maintenance.
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\ ; ' , . • CHAPTER .FOUR :
 
DRscriptivev Results - ;
 
There were 46 patients- in-^ study. The ; majority of
 
the respondents (27) were male/ pr 58.7%. The ages of the
 
respondents ranged from age 18 to 69. The mean age was 40.
 
years old. The most frequent educational level was "some
 
college" (21) or 45.7% (See Table 1).
 
Table 1. Demographic Characteristics Of Respondents.
 
Range 18 - 69 ■ . Mean 40.8 
Sex .. f V- : N "f f;­' ^ % . 
■ • \1' ' ■ ;Maie - 27 58.7 . f -
Female 19 41.3 
Education 
; Some High School 2 4.3 
High School 11 23.9 
Some College 21 45.7 
College ■ ' • 11 ■ ' 23.9 . 
Advanced . ' . 1 • 2.2 
The total number of treatments received during their
 
physical therapy was calculated. The number of treatments
 
were compiled and tabulated by age, sex, and if they had
 
surgery or not. The range of treatments for all patients
 
was 53, between 1 and 54 treatments. The mean number of
 
treatments for all patients was 15.87. The mean number of
 
treatments for the 27 male patients was 16.33, Female
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 patients had a mean number of 15.21 treatments. Those
 
patients who had surgery the mean number of treatments were
 
18.87. The mean number of treatments for those patients who
 
did not have surgery was 12.87. The standard deviation for
 
the number of treatments for the entire population was
 
10.91. The number of treatments by females reflected a
 
standard deviartion of 8.24 and the number of treatments for
 
males the standard deviation was 12.58.(See Table 2).
 
The frequency in which patients self-efficacy for
 
exercise was grouped into only two categories. The number
 
of patients who "strongly agree" with their ability to
 
exercise was 32 or 69.6%. The number of patients who
 
"agree" with their ability to exercise was 14 or 30.4%. It
 
is therefore noted that 0% were in the categories of
 
undecided, disagree, or strongly disagree (See Table 3).
 
Table 2. Means And Standard Deviations For Number Of
 
Treatments By; Total Patients, Sex, And Surgery.
 
N Mean S.D. 
Number of treatments for 
entire population. 15,87 10.91 
Number of treatments by sex.
 
Male 27 16.33 12.58
 
Female 19 15.21 8.24
 
Number of treatments by
 
surgery status.
 
yes 23 18.87 11.36
 
No 23 12.87 9.77
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In the category of being able to "exercise when tired", 
95.7% or 44 patients Strongly agreed or agree and 4.3% or 
2 patients disagreed. Next, in the category of "exercise 
when no time", 45.7% or 21 Strongly agreed^ 50% or 23 
agreed, 2.2% or 1 was undecided and 13% or 6 disagreed. 
Following, in the category "exercise when by self",55.2% or 
24 strongly agreed, 45.7% or 21 agreed and 2.2% or 1 
disagreed. In the category "exercise when in pain", 39.1% 
or 18 strongly agreed, 54.3% or 25 agreed, 4.3% or 2 
disagreed and 2.2% or 1 strongly disagreed. Last, in the 
category of "exercise when in bad mood", 50% or 23 strongly 
agreed, 45.7% or 21 agreed and 4.3% or 2 disagreed (See 
Table 3). ' ■ 
In the category of being able to "exercise when tired",
 
95.7% or 44 patients strongly agreed or agree and 4.3% or
 
2 patients disagreed. Next, in the category of "exercise
 
when no time", 45.7% or 21 strongly agreed, 50% or 23
 
agreed, 2.2% or 1 was undecided and 13% or 6 disagreed.
 
Following, in the category "exercise when by self",55.2% or
 
24 strongly agreed, 45.7% or 21 agreed and 2.2% or 1
 
disagreed. In the category "exercise when in pain", 39.1%
 
or 18 strongly agreed, 54.3% or 25 agreed, 4.3% or 2
 
disagreed and 2.2% or 1 strongly disagreed. Last, in the
 
category of "exercise when in bad mood", 50% or 23 strongly
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agreed, Ab.1% or 21 agreed and 4 w 3% or; 2; disagre^^
 
Table 3).
 
Table 3. Frequency And Percent Of Self-efficacy And Ability
 
To Exercise With'Barriefs.' :
 
Self-efficacy
 
Strongly agree
 
Undecided
 
Disagree.
 
Strongly Disagree
 
Exercise when tired
 
Strongly agree
 
Agree : '
 
Undecided
 
Disagree
 
Exercise when no time
 
Strongly agree
 
Undecided
 
Disagree
 
Exercise when by self
 
Strongly agree
 
Agree
 
Disagree
 
Exercise when in pain
 
Strongly agree
 
Exercise when in bad mood
 
Strongly agree
 
Agree
 
Disagree ^
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14.
 
0
 
0:
 
.0
 
21
 
23
 
, 0
 
2
 
: 0
 
18
 
21
 
1
 
6
 
24
 
21
 
:1
 
18
 
25
 
2
 
" 1
 
23
 
21
 
Percent
 
70%
 
30
 
■	 0
 
0 ,
 
_Q :
 
100.0%
 
46%
 
50 .
 
0
 
_Q
 
100.0%
 
39%
 
46
 
■ V ;2' 
13.
 
100.0%
 
52%
 
46
 
_2
 
100.0%
 
- 39%
 
55
 
100.0%
 
50%
 
46
 
100.0%
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The frequency in which patients self-efficacy for
 
exercise was grouped into only two categories. The number
 
of patients who "strongly agree" with their ability to
 
exercise was 32 or 69.6%. The number of patients who
 
"agree" with their ability to exercise was 14 or 30.4%. It
 
is therefore noted that 0% were in the categories of
 
undecided, disagree, or strongly disagree (See Table 3).
 
The precontemplation stage had the highest frequency at
 
the initial evaluation period at 14 or 30.4%. This was
 
followed by the preparation stage at 13 or 28.3%. The
 
contemplation stage at 11 or 23.9%, maintenance at 7 or
 
15.2%, and action at 1 or 2.2%. The three month time period
 
after discharge from physical therapy had the following
 
frequencies and percentages.
 
No one at this time was in the precontemplation stage:
 
4 or 8.7% were in contemplation: 7 or 15.2% were in
 
maintenance: 11 or 23,9% were in action: and the highest
 
frequency was in the preparation stage or 52.2%. By the 6
 
month post discharge from physical therapy, the following
 
distribution was observed. Once again, no one was in the
 
precontemplation stage. In the action stage, there were 3
 
or 6.5%, contemplation was 7 or 15.2%, 13 were in
 
maintenance or 28.3%, and 23 or 50% were in the preparation
 
stage (See Table 4).
 
34
 
Compliance Measures
 
Patient responses for compliance were taken during a
 
phone interview at three and six months after their
 
discharge from physical therapy. Compliance at three months
 
was 28 people or 60.9%. Compliance at 6 months was 21
 
patients or 45.7% (See Table 5).
 
Cross tabulations with Chi-Square statistics were used
 
to identify associations between measures that improved
 
compliance at both the three and six month levels. There
 
were no significant associations between compliance and,
 
sex, education, and the ability to exercise with pain. This
 
was based on the above stated assumptions not having a
 
confidence level of greater than 95%.
 
Surgery was significantly associated with compliance
 
behavior. At the three month level, 18 of the 28 patients
 
who had surgery were still compliant. was 5.841, and the
 
2 sided value was .016, which was below the set confidence
 
level of .05%. The six month level showed that of the 21
 
people who were compliant at this time, 14 or 60.9% had
 
surgery (See Tables 6,7,8, &9).
 
The exercise level of each patient was established at
 
the initial evaluation. Once this exercise level was
 
established, they were put into a stage according to the
 
Transtheoretical Model. When the variable of initial stage
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 of the Transtheoretical Model was put against thei - dependent
 
variable of compliance this was shown to have statistical
 
importance with compliance at the three and six month points
 
after discharge (See Tables 10,11,12,& 13).
 
Table 4. 	Frequency And Percent Of Stages Of Change At
 
Initial Evaluation, Three And Six Months Post
 
Discharge From Physical Therapy.
 
Initial Stage 	 Percent - Frequency
 
Precontemplation 14% ; 30.4
 
Contemplation 11 23.9
 
Preparation 13 28.3
 
Action /'.I . 2.2
 
Maintenance : 7 • 15.2
 
100.0%
 
3 Month Stage 
Precontemplation 0% 0.0 
Contemplation 4 8.7 ; 
Preparation , 24 52.2 
Action 11 23.9 
Maintenance : . 15.2 
100.0% i.­
6 Month Stage 
Precontemplation 0% 
Contemplation 7 : 15.2 
Preparation 23 50.0 
Action , /;ii;3 , ■ . , 6.5 i 
Maintenance 13 28.3 
■ ■ 100.0% 
Table 5. Frequency And Percentage Of Compliance At Three,
 
Six Months.
 
Frequency Percent
 
Compliant at 3 months
 
yes 28 60.9
 
No : 18 . 39.1
 
Compliant at 6 months 
yes ■ 2'1 : i 45.7 
No -it , ■ 25^ ' 54.3 ■ ' 
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Table 6. Crosstab For Surgery And Compliance At Three
 
Months.
 
Compliant at Three Months
 
yes No Total 
Surgery Yes Count 18 5 23 
% within 
Surgery 78.3% 21.7% 100% 
No	 Count 10 13 23
 
% within
 
Surgery 43.4% 56.6% 100%
 
TOTAL	 Count 28 18 46
 
% within
 
Surgery 60.9% 39.1% 100%
 
Table 7. Chi-Square Test For Surgery At Three Months.
 
Asymp.
 
Sig. Exact Exact
 
Value df 2-sided 2-sided 1-sided
 
Chi-Square 5.841 1 .016
 
Continuity
 
Correction 4.472 1 .034
 
Likelihood
 
Ratio 6.001 1 .014
 
Fisher's
 
Exact Test .033 .017
 
The ability to understand and implement (self-efficacy)
 
the home program was measured in relation to compliance.
 
Other measures that could effect exercise compliance were
 
considered: 1. 	Can exercise when tired. 2. Can exercise
 
when 	no time. 3. Can exercise when by self. 4. Can
 
exercise When in pain. And, 5. Can exercise when in a
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bad mood.
 
Table 8. Crosstab For Suirgery And Cornpliance At Six Months.
 
Compliant at Six Months
 
yes ■ No Total 
Surgery Yes Count ;\;;-;23.:­
% within 
Surgery . : 60.9% 39.1% . 100% 
No Count ; I,,- 16
 
, ; ; % within
 
Surgery :v 30.4% 69.6% 100%
 
TOTAL ; Count 25 ■ 46 
% within 
: Surgery ::^ 45.7% vv ,54.3% 100% 
Table 9. Chi-Square Test For Surgery At Six Months. 
Asymp.: 
Sig. ■ Exact Exact 
Value df 2-sided 2-sided 1-sided 
Chi-Square 4.293 1 .038
 
Continuity
 
Correction 3.154 1 • .076
 
Likelihood
 
Ratio 4.365 .037
 
Fisher's
 
Exact Test .:075 .0:37 .
 
N Valid Cases 46
 
Associations were strong for compliance at three months
 
with self-efficacy; can exercise when tired, can exercise
 
when no time, can exercise when by self,: can exercise when
 
in bad mood. At six months the relationship of compliance
 
was high with self-efficacy, can exercise when tired, can
 
exercise when by self, can exercise when in a bad mood.
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Instructions in these areas were highly associated to the
 
patient being able to maintain his/her compliance through
 
the six month level (See Table 14).
 
Table 10. 	Crosstab For Initial Stage Of Transtheoretical
 
Model And Compliance At Three Months.
 
Compliant 	at 3 Months
 
Yes No Total 
Initial Precontemplation 
Stage Count 4 10 14 
% within initial 
Stage 28.6% 71.4% 100% 
Contemplation
 
Count 3 11
 
% within initial
 
Stage 72.7% 27.3% 100%
 
Preparation
 
Count 4 13
 
% within initial
 
Stage 69.2^ 30.8% 100%
 
Action
 
Count 1 1
 
%within initial
 
Stage 100% 100%
 
Maintenance
 
Count 7 7
 
% within initial
 
Stage 100% 100%
 
Total	 Count 28 18 46
 
% within initial
 
Stage 60.9^ 39.1^ 100%
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Table 11. Chi-Square Test Initial Stage Of Transtheoretical
 
Model And Compliance At Three Months.
 
Asymp.
 
Sig.
 
Value df 2-sided
 
Chi-Square 13.218 4 .010
 
Likelihood
 
Ratio 15.887 4. .003
 
Linear-by-Linear
 
Association 7.822 1 .005
 
N Valid Cases 46
 
Table 12. 	Crosstab For Initial Stage Of Transtheoretical
 
Model And Compliance At Six Months.
 
Compliant 	at 6 Months
 
Yes No Total 
Initial Precontemplation 
Stage Count 4 10 14 
% within initial 
Stage 28.6% 71.4% 100% 
Contemplation
 
Count 3 11
 
% within initial
 
Stage 72.7% 27.3% 100%
 
Preparation
 
Count 9 4 13
 
% within initial
 
Stage 69.2% 30.8% 100%
 
Action
 
Count 1 1
 
%within initial
 
Stage 100% 100%
 
Maintenance
 
Count
 7
 
% within initial
 
Stage 100% 100%
 
Total 	 Count 28 18 46
 
% within initial
 
Stage 60.9^ 39.1% 100%
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Table 13. Chi Square Test Initial Stage Of Transtheoretical
 
Model And Compliance At Six Months.
 
Asymp. 
Sig. 
Value df 2-sided 
Chi-Square 15.077 4 .005 
Likelihood 
Ratio 18.835 4 .001 
Linear-by-Linear 
Association 10.566 ■1 .001 
N Valid Cases 46 i- ■ 
Table 14. 	 Chi-Square For Exercise Compliance At Three And 
Six Months For; Self-Efficacy, Exercise When: 
Tired, No Time, By Self, In Pain, In Bad Mood. 
3 Month Chi-Square Value df Asymp.sig. 
2-sided 
Self-efficacy 5.347 ■l­ .021 
Ex. When Tired 6.57 6 2 .037 
Ex. When No Time 7.914 3 .048 
Ex. By Self 8.589 2 .014 
Ex. When In Pain 7.207 3 .066 
Ex. When In Bad Mood 9.236 2 .010 
6 Month Chi-Square Va1ue df Asymp. Sig. 
Compliance 2-Sided 
Self-efficacy 7.980 1 .005 
E. When Tired 7.564 2 .023 : 
Ex. When No Time 7.710 3 .052 
Ex. By Self 9.150 2 .010 l;; ': . 
Ex. When In Pain 5.937 3 : ■ ' ■ ■ ■ 
Ex. When In Bad Mood 11.019 2 
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Snitimary
 
The following is a suniiEary of findings, examining
 
compliance at three and six months after physical therapy
 
discharge,. - "
 
1. 	 At three months post discharge, 60.9% of patients
 
were compliant with their;exercise program. By
 
six months, only 45.7% were compliant.
 
2. 	 Of the 23 surgical patients, is (78.3%) were
 
compliant at three months. ; At the six month
 
interval, 14 or 60.9% of the people who had
 
surgery were compliant or 66.7% of total patients
 
who were compliant.
 
3. 	 The non-surgical patients were not as compliant at
 
three months. Thirteen of the 23 non-surgical
 
patients were not compliant at three months or
 
56.5%. The number of patients who were not
 
surgery increased to 16 of the 23 non-surgical
 
patients or 69.6%.
 
4. 	 When physical therapy was initiated 30.4% of
 
patients were in precontemplation, 23.9% were in
 
contemplation, 28.3% were in preparation, 2.2%
 
were in action, and 15.2% were in maintenance.
 
Three months after discharge the distribution was,
 
0.0% in precontemplation, 8.7% in contemplation,
 
52.2% were in preparation, 23.9% were in action,
 
15.2% were in maintenance. By 6 months after
 
discharge the distribution was 15.2% in
 
contemplation, 50% in preparation, 6.5% in action,
 
and 28.3% in maintenance.
 
5. 	 The measure for self-efficacy showed that 100% of
 
the patients studied, either strongly agreed or
 
agreed that they knew how to follow their exercise
 
instructions. The numbers were 69.6% and 30.4%
 
.'i respectively. 	 ■ 
6. 	 Twenty-one of the 28 patients who were compliant
 
at three months were still compliant at six /
 
months. ,
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CHAPTER FIVE
 
Discussion
 
The two research questions asked were. First, What is
 
the relationship between the initial stage of change in the
 
Transtheoretical Model and exercise compliance at three and
 
six months after discharge from physical therapy? Secondly,
 
are there relationships between demographic or psychosocial
 
behaviors and compliance?
 
The majority of patients were compliant at the 3 month
 
level after discharge from physical therapy (60.9%). But by
 
the 6-month period, the patients who were compliant were in
 
the minority at (45.7%). This is consistent with the data
 
of other researchers where compliance can be diminished by
 
40% to 50% at the end of six months (Dishman, 1986).
 
Therefore, it is necessary to find links from those who do
 
not exercise, to individuals who do exercise. Patients seem
 
to be more compliant if:
 
1. 	 They have the necessary knowledge to implement
 
their individual exercise programs.
 
2. 	 Surgery is a motivator in maintaining patient
 
compliance behavior.
 
3. 	 If a patient has had an greater number of
 
treatments to absorb the nuance of treatment, they
 
seem to be more compliant.
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4. They have been informed of possible barriers to
 
:: 	 exercise that would inhibit their compliance. The
 
barriers explored were: ability to exercise if
 
tired, by self, bad mood, not enough time, in
 
■ pain.: , 	 ■ 
5. 	 Patients do not become completely compliant at one
 
point in time, but rather they seem to evolve from
 
one point of non-exercisers towards exercisers.
 
The knowledge and confidence that people have has been
 
termed self-efficacy. It has been shown that if self-

efficacy is present their compliance or movement towards
 
healthy behavior is more readily attained (Bandura, 1982).
 
It is therefore a good tool for physical therapists, to
 
instruct and educate their patients. Education about their
 
condition and how to implement specific behavior is
 
necessary to help patients become more compliant. Education
 
for each patient must consider the social, ethnic, and
 
educational status of each patient. This must be done to
 
modify programs for their individual needs. Avenues must be
 
explored to ensure that each patient has a clear
 
understanding of the program to be implemented. Therefore, ;
 
as each patient has a clearer understanding of the program
 
that is to be followed, higher compliance may be achieved.
 
Threats to a person's health has also been shown to be
 
an influence in modifying peoples behavior. One of the
 
views of the Health Belief Model is that if a threat or
 
perceived severity of an illness to a person is great
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enough, then change may ensue (Becker, 1980). The research
 
shown here was that the patients who: had surgery tended to
 
be more compliant .i Eighteen of the 28 patients who were
 
compliant at three months were surgical patients. Prochaska
 
has used a term "consciousness raising," to illustrate
 
increased awareness about "causes and consequences" of
 
behavior that wilT influence future behavior (Prochaska
 
1997). A surgical event could certainly arouse a persdn's
 
consciousness, therefore leading the person to seek an
 
alternative that will reduce his/her future potential risk.
 
Many different strategies have been developed to enroll
 
people into different health promotions and have proved to
 
be ineffective in the long term. If a patient read material
 
about a behavior change and then participated in that
 
behavior change, he/she is not likely to change (Prochaska,
 
1997). A patient must be invited or captured and given
 
specific individual instructions to show greater compliance.
 
All patients had physician referrals to physical therapy,
 
but the actual referral by the physician does not appear to
 
be enough to ensure future compliance.
 
Surgical patients know the seriousness of their
 
condition. Surgical patients are placed in physical therapy
 
settings by their physicians, enforcing positive future
 
compliance behaviors. Once placed in physical therapy, the
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patient is reinforced to comply with the exercise program.
 
This combination of events appears to helpful in compliance
 
behaviors. ^
 
The number of treatments that surgical patients
 
received and those who did not have surgery showed
 
significance. The more times a patient was treated, the
 
better compliance they had at three months after discharge
 
from physical therapy. Clinical experience tells us that
 
the more times a patient is seen, the more the physical
 
therapist can reinforce specific aspects of the exercise
 
program and ensure a deeper understanding - The mean number
 
of treatments for those compliant at three months was 18.64.
 
The mean number of treatments for patients who were not
 
compliant at 3 months was 11.56.
 
Instruction in the home exercise program was based on
 
the premise that if barriers were minimized, and then
 
compliance would be enhanced. Miller's (1987) study of
 
compliance with risk reducing behaviors requiring lifestyle
 
management, including diet and exercise, found that the
 
likelihood of performing health related activities decreased
 
as perceived difficulty increased. Therefore,, it was
 
stressed in the individual treatment sessions that patients
 
be aware and be able to deal with the problems of being too
 
tired, in a bad mood, not enough time, in pain, be able to
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 exercise alone. ^ i' ; .
 
The only barrier that proved difficult to pvercome was
 
pain. In this case, the perceived threats were greater than
 
the beriefits, and exercise was hot complied with. It is
 
interesting to note however, that in the interviews with
 
these patients, they were still exercising but not at the
 
levels hecessary to put them in the compliant category. Of
 
the 18 people who were not exercising at three months, six
 
had cited that pain was limiting their activities, and they
 
could not perform their exercises as prescribed. However,
 
they were still exercising to their ability despite the pain
 
they were in. It is generally agreed that it is of
 
importance to try to and move minimally then not at all.
 
In the pain population, this is true as well. It is of
 
great importance to move and be active within your limits of
 
pain and to maintain strength, than to not move, become
 
weaker, and more susceptible to increased dysfunction.
 
; Prochaska (1997) has established that the "stage
 
distribution" for 15 health behaviors...was 40% in
 
precontemplation, 40% in contemplation, and 20% in
 
preparation. n=20,000. Stage distribution is defined as
 
the initial stage of change one reports to be in at the
 
beginning of a study. In this study n=46, and the
 
distribution was: 30.4% in precontemplation, 23.9% in
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contemplation, 28.3% were in preparation, 2.2% in action and
 
15.2% in maintenance. Three months after discharge from
 
physical therapy the distribution was: 0% in
 
precontemplation, 8.7%, in contemplation, 52.2% in
 
preparation, 23.9% in action, and 15.2% in maintenance. Six
 
months after discharge the distribution was: 15.2% in
 
contemplation, 50% in preparation, 6.5% in action, and 28.3%
 
in maintenance.
 
This movement across 6 months in time showed that in
 
this study no one regressed back to a precontemplation
 
level. Nearly 85% of the patients were in some type of
 
exercise. Only 6.5% of patients had regressed back to a
 
contemplation stage or no exercise from the 3 to 6 month
 
levels. Maintenance had increased from 15.2% to 28.3% from
 
the 3 to 6 month level.
 
Implications Of Study
 
It should be noted that in this study, n=46. In the
 
Chi-Square relationship studies, the correlating crosstab
 
cells had less than the required number to ensure a precise
 
statistical basis. Future studies should have enough
 
participants to ensure proper numbers for statistical
 
consideration.
 
Another weakness of this study was that there was no
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degree of compliance measurement. Compliance should not be
 
measured as all or nothing but rather as gradations or
 
degrees of compliance which would be more appropriate. It
 
is conceivable that by adding more grades or perceptions of
 
exercise that compliance would have shown greater
 
numbers.
 
Future Study Of Compliance
 
Future study of patient compliance will provide
 
additional data to help physical therapy patients improve
 
compliance behaviors. The reason for any future study would
 
be to enhance patient care and health status. Progression
 
from non-exercising to exercising will enhance the guality
 
of life for our patients.
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APPENDIX A
 
Stages Of Change
 
Precontemplation
 
Contemplation
 
Preparation
 
Action
 
Maintenance
 
Source: (Marcus, 1993]
 
I currently do not exercise, and I
 
do not intend to start exercising
 
in the next six months.
 
I currently do not exercise, but I
 
am thinking about starting
 
exercising in the next six months.
 
I currently exercise some, but not
 
regularly.
 
I currently exercise regularly, but
 
I have only begun doing so within
 
the last six months.
 
I currently exercise regularly, and
 
have done so for longer than six
 
months.
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 : appendiX'b
 
Self-Efficacy Items
 
1. 	 I am confident I can participate in a regular exercise
 
'When: 	 ^
 
.-I.-.am'tired.
 
I am 	in a bad mood.
 
I,feel .1 do not have the.time.
 
I. .. am ■ dn,.pain'.' . ■
 
I am by myself.
 
2. 	 Do you feel confident in your ability to exercise? 
All questions were to be answered: 
Strongly Agree Agree Undecided Disagree 
Strongly Disagree 
Source: (Marcus, 1992) 
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APPENDIX C
 
Demographic Data
 
The following were identified from the subject's chart.
 
a. Age
 
b. Sex
 
c. Diagnosis
 
d. Insurance
 
e. Surgery
 
f. Number of treatments
 
The following question was identified in the phone
 
interview.
 
1. My education level is.
 
Some High School High School
 
Some College Advanced Degree
 
Other Refuse to Answer
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